We shall discuss boundedness and compactness of the products of composition and differentiation between Hardy spaces.
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for E C U. In other words n is the measure on U that satisfies f hdfi= f (ho<p*)d0/2w JV Jmi for measurable function h on U. Then, for 1 ^ p < oo we have
= I I
Jv IV So we can obtain the following equivalences: for 1 < p, q < oo, C V D : H p -¥ H q is bounded (compact, respectively) if and only if the differentiation D : H p -¥ L q (H,dn) is bounded (compact, respectively).
Here we recall that Luecking [6] and Choe, Koo and Smith [1] characterise the necessary and sufficient conditions for the differentiation D : H p -t L q (V, dfj.) to be bounded and compact, for a positive finite Borel measure /x on U. We extend their results to the measures on U. [3] Productes of composition and differentiation 237
For any arc / in 9U, define the Carleson square over / to be 5/ = {re* e U : 1 -|/|< r < l,e i9 € /} where |/| is 1/2TT times the Euclidean length of / .
Then we have the following Carleson-type criteria, which are the so-called "big-oh" and "little-oh" conditions. THEOREM 2 . 1 . Let ip be an analytic self-map of U and y, be defined as above. Suppose that I^.p<q<ooor2^ip = q<oo. Then the following hold. 
PROOF: We prove only that the condition (i) implies (iii). The other implications (ii)=>(i) and (iii)=>(ii) are clear.
Suppose that ||v?||oo = 1 and |v(A)| = 1 for some A G 9U. Then, for 0 < a < 1, let
On the other hand, and so CD v f $ H°°. D
Finally in this section we pose a question: Characterise the boundedness and compactness of C V D : H p -> H 9 in the case that 1 ^ q < p < oo.
THE HILBERT HARDY SPACE CASE
We would like to obtain the function-theoretic characterisation. For the purpose we focus the Hilbert Hardy space H 2 .
Before starting our results, we briefly collect some materials for the Nevanlinna counting function that shall be needed in the sequel (refer to [7] ).
The Nevanlinna counting function N v of tp is defined by
Firstly we shall require the change of variable formula for integral means of analytic functions using the Nevanlinna counting function: for / analytic on U, where dA is the normalised area measure on U. The Nevanlinna counting function has the sub-averaging property as follows: suppose that if is an analytic self-map of U with <p(0) ^ 0. If
where RV = {\z\ < R}.
So we obtain the explicit conditions for C^D to be bounded and compact on the Hardy space H 2 , which also are the so-called "big-oh" and "little-oh" conditions. 
Now substituting w = a\(u) = (A -u)/(l -Xu),
Note that |1 -Xu\ ^ 1/2 for u e U/2. Using the sub-averaging property (3.3) of the Nevanlinna counting function, we obtain forAGU\{y>(0)}.
Since log(l/|A|) is comparable to 1 -|A| as |A| -»• 1~, we obatin
We shall see the converse. Suppose that for some R, 0 < R < The first and the second terms in the right-hand of the equality above are:
Next we estimate the third one. Consequently we obtain 6 M )
That is, CfD is bounded on # 2 .
To show the case (ii), we take test functions
for a sequence {A n } in U such that |A n | -• 1 as n -• oo. Then /" converges weakly to 0 and so we obtain the desired condition. where K > 0 is a constant.
In the case that tp is univalent on U, we can easily deduce the following corollary. So using Corollary 3.2, we obtain t h a t C Va D is bounded on H 2 when 0 < a ^ 1/3 and furthermore compact on HS. Ohno [8] We also can find other example in Smith's paper [8] . Let P C U be a polygon with P n d\J = {1} and with angular aperture 7r/3 at w = 1. Let tp be a Riemann map of U onto the interior of P. He showed that for such a polygonal map ip, 
